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1 - INTRODOCTION 

'The NantiCQ'ke Environmental Management Programnie has 

been established to cO'Ordinate the envi rO'nmental activities 
generated by the creation of a significant industrial 
concentration on the shores of Lake Erie m the Want i coke 
area. 

ThiS area contains the largest coal-fired generating 
station in North America (4 000^ MW) ,, operated by Ontario 
Hydro, a completely integrated steelwoirks, with an initial 
capacity of 1.17 million tO'nnes per year and the potential 
tO' expand to 10.9 millions tonnes per year,, built by STELCO 
Inc. and an oil refinery with a capacity of 105 O^OnO bbl/day, 
erected by TexacO' Canada Inc. The size of this developiftent 
exceeded any O'ther in Canada, including the Tar Sands 
Project and its impact needed to be assessed. 

All three co'mpanies involved joined forces, together 
with Environment Canada and the Ontario Ministry of the 
Environment, to participate m a long range study 
encO'iapassing all environmental effects of the propO'Sed 
developm,ent upon the surrOiUnding area, as well as, 
interactions with other industrial and residential 
concentrations in relative close proximity (i.e. Hamilton, 
To r on to,, Buf f a 1 o „ C 1 eve 1 and , etc.) 

Some of the main .areas O'f study where NQ€P concentrated 
its efforts included air quality, meteorology,, processes for 



natural removal of pol lot ants and real time monitoring. 

Th,e quantification of all atii.ospher ic releases of 
contanjinants of interest,, is obviously one of the 
preconditions of establishing a workable model which 
describes the fate of these cO'ntaminant s m the envi ro^nment . 
It IS in this area of emissiori quantification that the 
Source Measureiient Unit of the M'inistry has been active m 
the NEMP proigramme. This report documents the results. 

Tlie main pollutants O'f interest to NEMP were 
particulate matter,, sulphur O'Xides,, and nitrogen O'Xides . 
Th,ey are the "large tonnage"" waste products of the processes 
taking place in the three industries under discussion. AlsO' 
of interest were trace ele,iii,ents„ sonie of which have effects 
dispropoirlionate to their sha,re of the total emissions. 

The largest souTce, Ontario Hydro^ is alsoi the one for 
which best estimates can ,he derived from emission facto,r,s. 
Data presented by the Company .have been used as such and are 
reported here as received. 

Stelco and Texaco have had all their stacks evaluated 
and the most significant have been chose,n for exact 
quantitation by direct sampling. TwO' surveys, carried oiut in 
198,2 and 1983,, at Texaco and Stelco,, respectively, covered a 
tO'tal O'f eight major confined so^urces. In addition. Ministry 
personnel determ,ined the hydrocarbon emissions froiin t,he tan„k 
farm at Texaco in a 1979 study. This repoirt summarizes all 
the results obt,a,in,ed». 
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2 - SUMMARY 

During a period of fO'Ur and a half years, between the 
summ,er of 1979 and the end o^f 198'3 the Source M'easurement 
Onit of the Ministry of the Environment orga,nized,, 
super'vised , and /or carried out directly, sampling at 
different confined sources of each of the three major 
industrial operations m the Nanticoke area. 

The tank farm at Texaco has been found to emit close to 
one hundred (100) tonnes of hydrocarbons per year. 

Emissions of particulate matter, sulphur oxides 
C expressed as SO 3 a,nd nitro^gen o^xides (eHpressed as N'O' ) 
fro^m, two major boilers in the Texaco refinery, the CO Boiler 
and the No. 1 Poiwer Bo'iler, have been determined at three 
hundred and sixty-eight <368), nine thousand three hundred 
and twenty C9,320'),, and eight hundred and forty-one (841) 
tonnes per year, respectively. A fourth major source oif SO 
at the same locatiOin is the Sulphur Reco^very Unit with 
emissions of sixteen hundred and thirty-seven (1,637) tonnes 
per year . 

Steico's Central PO'Wer Station Boilers and Coke Oven 
Quench Tower are the major emitters of particulate matter 
with annual (1963 - stack sampling) contributions of one 
hundred and forty-five (145) and five hundred and three 
(503) tonnes, respectively. The Power Boilers, Coke Oven 



'Onderf iring and Blast Furnace Stoves emit nineteen hundred 
CI, ,900^), SIX hundred (600'), and two hundred (20i0) tonnes SO 
per year,, respectively. The same three sources emit thirteen 
hundred (1,300),, seven hundred (700), and two hundred (200i) 

tonnes NO^ per year, respectively. 

'Th.e total atmospheric emissions of Ontario Hydro m 
1983, as repovrted by the Company,, am,0'unted tO' twenty-five 
hundred, (,2,, 500) to^nnes of particulate matter, two^ hundred 
fifty t,housa,nd (,25'0,000) tonnes of sulphur oxides and: 
seventy-five thousand (75,000) to^nnes of n,itroge,n oxides. 
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3 - DESCeiPTION OF SOURCES AND PROCESSES 

The three industrial operations established in the 

Nanticoke area are described with special attention paid to 
their sources of gaseous and, particulate matter emissiO'iis 
iiito the atiiiosphere. Only emissions from confined sources 
tl.#. stacks) have been considered in this report. 

3.1- GENERAL 

'The Nanticoke industrial development was started as one' 
of the largest industrial developments in the world, with an 
investment exceeding that projected for the Alberta Oil 
Sands mining and refining oipera,tio^n up to the year ZOO'O. 

Its vicinity to several large urban areas withm a 
radius of 100 miles, as well a,s , the effects that an 
under taking of this magnitude was expected to have on a 
previously predominantly agricultural area, caused th© 
initiatiO'n of a complex and detailed study under the aegis 
of the Nanticoke Environmental Managem,ent Programme. Members 
O'f this Pro'gramaie were the three industries involved, i . e . - 
Ontario Hydro,, Stelco Inc. and TeMaco Canada Inc., and the 
federal and provincial governments. 

The qua,n,t if icat ion of total emissions from, the 
industrial sources was a main interest of the Proigr,a'mme , as 
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Description of So'urces and Processes 

well as,, a starting point m the process of solving other 

problenis r«lated to atmospheric dispersiO'n and transport ovf 
pol lutants ,. 

This report is concerned with the results of the 
effO'rts to quantify emissions of the mam contarainant s from, 
the three industries in, Nanticoke by source sa,mplin,g. The 
WQirk ,h,as been performed at the request of NEMP by or under 
the supervision of the SO'Urce Assessment Unit o^f the Ont,ario 
Ministry of the Environment. 

3.1.1 - ONTAR 1 HYDRO 

Nanticoke Thermal 'Generating St,ation is the largest 

com, 1 -fired station 0'wn,ed by Ontario Hydro. It consists o^f 
eight identically sized u'nits, each rated at a generating 
capacity of 51,2 MW. 

This power statioin is operated, as ,a peaking station. 
That is,, it IS used tO' meet peak demands for electricity. 
,Du:rin,g the winter, when dem,a,nd is hig,hest,, the station m_ay 
run, at full capacity for days at a time. During the spring 
it m,ay nO't Oiperate at all on weekends when demand is lowest. 
At other times, it may go through a diu'rnal cycle of high 
use in, midda,y ,and lower loads o^vernight. In 1,983, it 
operated ,at ,an average O'f 53%. of c,ap,acity. A sha:rt 
description of the equipment and process, as provided by 
Ontario Hydro , is given below. 
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De s c r 1 p 1 1 on of Sources and P r O' c e s s e s 

Each unit has a BabcoM and W'iIcok boiler, of the 
■waterwmll, natural circulation type. At full load, the steani 

p r O'du c t i on is 45 3.6 kg / s , at 1 6 . 9 MPa and 5 3 8'°'c .. The s t e aiti 

is allo^wed to expand in turbines which drive three phase, 60i 
Hz generators. The condensate is continuously recycled to 

the boiler. A once-through flow of condenser cooling water 

3 
of 11 m /s is drawn, from Lake Erie and returned directly to 

th© lake, up to 12.5"'C warmer. 

'Th,© fuel for the boilers is pulverized coal. At full 
lO'ad each unit burns 170 Mg /h . The total consumption for 
1983 was 6,37 million to^nnes . The coal burned at Nanticoke 
IS a blend of Eastern U'S (Appalachian) bituminous (2.5% 
sulphur, 10% ash) and Western Canadian (Alberta, British 
Columbia) bituminous coal (0.3% sulphur, 12% ash). 

Co^al IS delivered by se If -unload mg lake freighters and 
stored in separate piles. Measures to. control fugitive dust 
eni'Ssions froii the coal handling operations and storage 
piles are implemented.. The most successful among them, are: 
w,ater sprays, application of waste oil on heavily travelled 
areas and cointouring the piles so that working areas ,are 
proitected from, the wind. These measures notwithstanding, 
strong winds coming off the lake still cause soiie coal (and 
ash) dust reentrainiaent . 

The coal is blended m a, 5,440 t ,/'h blending plant, 
t,ypical,ly in, a SO:iO US-Canadian mix:. The mix ratio ,may 
change from 100% OS coal to 40% OS t 60% Western Canadian, 
depe,nding o^n, t,he availability of the coal. Ble,n,ded, coal is 
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Description of Sources and Process ses 

fed into five in-plant, 227 tonne bunkers per unit. From the 

bunkers p, it is fed into pulverizers, fro^m which it is blown 
through 40 opposed burners into each boiler. Number 2 fuel 
oil is used to' ignite the coal flam,es on startup and to 
■aintain flame stability as required. 

The combustion gases produced pass frora the boiler 
through the economii zer , which preheats the boiler feed 
■water. The flue gases are cooled to 328 'c in the economizer 
and then to 121 "C in the regenerative air heaters which 
preheat combust io^n air. From, the air hea.ters, the flue gases 
pass through the three-stag© elec t rO'S tat i c precipitators, 
which remove 99.5% of the suspended particulate matter (fly 
ash). Induced draft fans draw the flue gases from. the 
precipitators to the stacks. The ducts leading to the stacks 
are equipped with opacity monitors to indicate that levels 
O'f particulate matter emissions are acceptable. 

The eight units are served by two 198 m high multi-flue 
stacks,, located 275 m apart centre to^ centre. Each stack 
contains four flues,, one flue per unit. The outer diametre 
of each flue is 5.5 m and at full 1 o,ad ,, each has a gas flow 
rate of 4 3 3 00 m /min, at 121 'C , giving a,n exit velocity of 
3 lO . 5 m, / s . 

The uncoimbusted portion o^f the coal (mineral matter and 
small a,mounts of carbon) creates two different types of ash. 
About 15% forms slag-like deposits on, boiler surfaces and is 
rem,oved through the bottom, of the boilers Cbotto,m, ,a,sh). The 
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Descnption of Sources and Processes 

balance of 85%. remains su'spended in the flue gases as fly 

ash, and 99.5%. of this is collected, by the electrostatic 
p r e c 1 pi i t a t o r s . 

Ash collected froin the bottom of the boilers, 
economizers, and precipi tatoir s is sluiced to settling cells, 
located m what was formerly a 76 hectares on-site disposal 
lago^on. RunO'ff fro« the coial storage areas and effluents 
from the station's water treatment plant are also pumped to 
the same cells. Clarified effluent froiii the cells is 
discharged to the condenser cO'oling water o^utfall. 

Virtually all the sulphur m the coal is emitted as 
sulphur dioxide. Very little sulphate or SO' , is fO'.rnied and 
Qinly about 1% o.f the sulphur is retained in the ash. 

Nitric oxide is formed during combustion, as nitrogen in 
the fuel and combiustiori air combine with o:xygen at high 
temperatures. Th,e aniount of nitrogen oxide formed is a 
function of the temperature of the flame and the mixing 
pattern of the burning gases. Ontario Hydro has installed 
new,, low NO burners on three units. Tlhey reduce NO 

X 

formation by at least ,25%. thro'ugh lower fLame temiperature . 

3.1.2 = STELCO 

S'TE:LCO'.s L.a.ke Erie Works is thi© second ma jot industrial 
ope rat, ion situated in t,h,e Nanticoke area. 'Th, is basic steel 
plant is l.o.cated om 1660 hectares of land on t,he north shore 
of Lake Er i e , immed, lately we s t of the V 1 1 1 age oif ,Na,n t i c o,k,e . 
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Description of Sources and Processes 

A further 1100 hectares of land ittmediately north of the 
basic steel plant is the site of an industrial park for 

secondary industry. A short deseription of the facility,, 

3 
based on information supplied by Stelco appears below. 

Th.e steel plant was designed with an initial capacity 
«f 1,17 Hi 11 ion tonnes per year. The first units of the 
plant were put into operation in June o^f 1960. Subsequent 
units were completed in November 1981 and June 1963. 

■■Raw materials* coal and iron Oire, are brought tO' the 
area by self unlo^ading ships. The receiving dock, which 
extends 1191 m into Lake Erie, has a receiving hopper and 
co^nveyer syste'ii fo^r material transport. The conveyer 
delivers the materials to the autoinatic stacking facility. 

Froin, storage,, coal is transported by scrapers and a 
coinveyer system to the coke ©■vens . The coke oven battery has 
45 ovens, 6.7 m tall. During the coking process, coal is 
heated at 1400°C for a duration of 16 to 17 hours. Heating 
is indirect, with gas burners situ:ated in compartments in 
b e t we en oven s . 

During coking, the organic comp'onents of coal are 
eKpelled and undergo chemical reactions which have as an end 
result the formmtiO'n of a gas with high calorific value, a 
liquid with a water phase and an immiscible organic phase. 
'Th,e remaining solid - coke - is discharged from the oven 
into a hood^ed railway car and quenched with water, in a 
tower adjiacent to the battery. This coke is then used as a 
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Description O'f Sources and Proicesses 

fuel source and reducta,nt in the blast furnace. Part O'f the 
gas CabO'Ut 60% hydrogen and 3 0i%. ne thane) fuels the coking 
battery and the remaind»r is sent to boilers in the Po^wer 
StatiO'n. The liquid components are treated and separated in 
an adjacent chemical by-products plant. 

Co'ke, iron ore pellets, and dolo,in,ite (plus some oither 
ingredients of lesser tonnage, i.e. scrap iron, etc.) are 
conveyed to the blast furnace which has an ultimate capacity 
to produce 5 450' t/day of moilten iron. Ho^t air, blown into 
the base of the furnace, O'Xidizes the coke to CO which m 
turn reduces the iro^n oxide in the ore to metal. At the 
temperature in the furnace, the metal, as well as, the slag 
(fovmed in the reaction of the giangue with the flux), are 
liquid; They are per i O'di cal ly tapped out. The gas which 
exits the blast furnace contains a large percentage of COi 
and thus, has a relatively high calorific value Cal though 
much lo'wer than natural gas or coke oven gas). It is used as 
fuel in the Power Station and Blast Furnace Stoves. 

From. the Blast Furnace, mod ten iron is carried in 
insulated torpedo railway cars to the steel making shop 
where it is charged into two 230 t capacity basic oxygen 
furnaces. After mixing the molten iron with scrap iron, 
fluxes, and additives, o^xygen is blo^wn into the melt.. In a 
violent reaction, the excess carbon is burned; im^punties 
are also rem.oved during the redoix reactions ta.ki.ng place. 
'The desired. steel co^mpois i t ion is reached in a relatively 
short tiin,e, i.e. an. hour O'r less. Molten steel from: these 
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DescriptiO'n of Sources and Processes 

vwsseis is transferred to a continuous casting process. 

The casting coiipleK consists O'f two casting strands in 
which the molten steel is solidified into steel slabs. This 
facility has a design capacity of 1.17 million tonnes per 
year. Slabs cast here may be sold, sent to another W'orks or 
transferred by mo^bile vehicle to the hot strip mill. 

■nn,e hot strip rolling facility reheats the slabs to the 
desired rolling temperatuTe for converting theii into thin 
strip. The strip is coiiled for sale or further processing. 

The steam and heat requirements of the plant are 
satisfied internally,, by the Central Power Station. Here, 
twO' bodlers with a steain, capacity of ISO' t/h each are fired 
with coke oven gas, blast furnace gas, natural gas. No . 6 
bunker C oil or any combination thereo^f (but in the order of 
preference as listed). Two' new boilers, fired with No' . 6 
fuel oil and coke oven gas were added m 1985. 

The Lake Erie Works is equipped with many service shops 
for ■aintenance purposes. Th,ey include a machine shop, a 
boiler shop, electrical repair shop, and a mobile equipment 
centre . 

Th.e plant has state-of-the-art environmental control 
facilities,. Process water is recycled to a high degree 
befO'T® secondary treatment in the blowdo^wn treatment plant 
and a final settling lagoo^n before discharge. Air cleaning 
equipment has been installed on the Blast Furnace and the 
B^asic O'xygen Furnaces. There is also co'l lection of the 
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Description of Sources and Proicesses 

secondary emissions which O'Ccur due toi the processes. In 
add 1 1 1 on , a detail ed 1 and scaping pi an has besn i rap 1 emen t ed - 
This includes earth berms up to 10' m high surrO'Unding the 

plant, water filled lagoons and eMtensive tree planting. 

Emissioins fro^m varioius sO'Urces differ greatly in type 
and magnitude. 

The power station has typical boi ler-assO'C i ated 

emissions, i.e.- particulate matter,, sulphur oxides and 
nitrogen o:K:ides , but their levels are relatively 1 ov for 
such O:perations, due to the very clean fuels employed. 
Nevertheless, being uncontrolled, they represent, together 
with the Coke Oven Underfinng Stack,, the major contributors 
to the total overall emissions for these three contaniinant s 
at S t e 1 c o . 

The co'king battery has some fugitive eniissio^ns 
generated during coke and coal handling. Door leaks are a 
source of continuous fugitive emissions. A flare, 
periodically bur.nin,g excess gas, is uncont ro^l led . 

EmissiO'ns generated during coike pushing are controlled 
with a tr,avellin,g hood ventilation system which is 
positioned over the railway car m which hot coke is pushed. 
Dust generated in the process is removed in a medium energy 
venturi. Some fugitive emissions escape this dust collection 
system; . 

Ajfiother source of emissions in the area is the que,nch 
tower. The water vapour,, ge,n,erated during the short but 
violent quenching oT the hot coke, entrains, m its upward 
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Description of Sou:rces and Processes 

.ra,ise, a significant amount of coke fines. Soime of the 
particles are stopped by a system Oif baffles m the tower 
but the finer ones escape to the atno'Sphere . 

The Blast Furnace Stoves eKhaust a large volume o^f flue 
gases. The ftiel they burn is Bla,st Furnace o^ff-gas, 
relatively clean. As a result, S0!__ and particu'late matter 
emissions are relatively low. :Du'© to the particular 
combustion systems used, NO emissions out of this source 
are larger than from similarly sized straight combustion 
soiurces. 

The Biasic Oixygen Furnace, with its short operating 
cycle,, emits a varia,ble am.ou:nt O'f contaminants i.e.: large 
amounts while ojcygen is blown, less otherwise. Wet scrubbing 
of gas removes most O'f the contaminants. 

3.1.3 - TEXACO 

The Tejcaco refinery at Nanticoke is situated in close 
prO'Kimity to the Ontario Hydro generating station and 
S t e 1 CO ' s Lake Erie Wo r k s . 

■'The refinery is capable of processing 105,000 barrels 
per calendar day of Light Western Canadian crude o^l 1 . It is 
a fully integrated refinery and comprises the following 
process units: Crude and Vacuum Unit, Fluid i zed Catalytic 
Cracking Unit, Catalytic Reforming Unit,, Alkylation Unit, 
and Sulphur Recovery Unit. Other major operating facilities 
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DeS'Cr ipt io:n of Sources and Processes 

include the Steam Plant and the Waste Water Treatment Plant. 

A description O'f processes and O'peration, from data supplied 

2 
by the co'inpany ', foil lows. 

'Th,© Crude and Vacuum Unit co'nstitute the first stage of 
prO'Cessing „ where crude oil is thermally separated intO' 
various fractions using an atmospheric tower and a vacuum 
toiwer. These fraction,s include gases, final proiducts, 
referred to as straight-run material and streams requiring 
further processing „ 

'Th,e Fiuidized Catalytic Cracking Unit receives heavy 
distillates from the C rud e and ¥a cuum Units and 
catalyt ical ly cracks the stream at high temperatures C460 C 
toi i40i "O. Upon completion of the reactioins, the cracked 
hydrocarbO'n vapours pass to a f ract io'nat ing column where 
they are distilled into gases,, light-ends, gasoline 
cO'mpCinents , m,iddle distillates and heavy distillates 
C residuals) . 

Spent catalyst, deactivated during the cracking 
prO'Cess,, is continuously transferred to a regenerator. 
■Th,ere, carbon residue, called co^ke, which deposits on the 
catalyst particles during the cracking react lo^n, is burned 
off. 'The reactivated catalyst is then recycled back to the 
cracking pr en cess. Pa rticulate ma 1 1 e r , c a r b on d i ox i d e 
(complete coimbustion oif cO'ke is induced through high 
temperature regeneration under a catalyst "promoted"" state, 
eliiiinating carbon :iiono.xide emissions), sulphur oxides, and 
nitrogen oxides are emitted to the CO Boiler from the 
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Description o^f Sources and Procesies 

regenerator, as a consequence O'f coke coimbo's t ion , 

The Catalytic Reforming Unit takes low octane naphtha 
from the Crude Unit and catalyt i cal ly transforms the streani, 
under high temperature (480!'"C to 540 '°'C) and low pressure 
CI. 3 6 MPa, ) , intoi high O'Ctane products. They are used as 
gasoline cO'mponents . Side reactions lead to the foraation of 
gases and light pro'ducts. Th.e catalyst activity deteriO'rates 
slowly and requires in-situ regerierat ion periodically. 
Basically, the regeneration consists of burning carbon off 
the catalyst and reactivating the catalyst sites through' 
oiKidatio^n and reduction steps. 

Th,e Alkylatioin Unit combines the C3 and C4 olefin 
streams fro« the Fluid Catalytic Cracking Unit with 
iso'butane,, using sulphuric acid as a catalyst, to fo^rm. a 
high octane product used as a component of gasoline. The 
sulphuric acid is co'ntinually withdrawn and replenished in 
order to maintain the minimum strength required to promote' 
the desired reactions. 

Th.e Sulphur Recovery Unit rem,oves hydro^gen sulphide 
from the sour (i.e.: containing H S) gas streams and process 
water using an Am.ine RecO'Very Unit in conjunction with a 
three stage Claus Unit. Th,e streams thus treated are the 
fuel gas and the gases and light (liquid) ends of the Crude 
Unit and the Fluid Catalytic Cracking Unit. The H S laden 
an/ine stream,s are regenerated (i.e. H_S is removed) by 
stream stripping and recycled for further gas absorption. 
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Description of So^urces and Processes 

Acid gas, resulting froni steain stripping, is charged to^ 
the Claoi Unit where a portion is thermally reacted with 
air, to fora SO and elemental sulphur. After condensation 
and remoival of the liquid sulphur, the remaining gas 
proceeds through a series oT three reactors where,, m the 
presence ©■f slipstreams of the remainder of the original 
acid gas, it is catalyt i cal ly converted to stilphur and 
water. 95.5% of the sulphur in the unit feed is recovered as 
liquid elemental sulphur. The gas effluent from the third 
stage (tail gas) is sent to an incinerator to oixidize all 
remaining H_S and other sulphur compounds. At the time of 
testing, the off -gas from the sO'Ur-water stripper was 
charged directly to the incinerator Cby-passmg the Claus 
Unit). After modifications made in 1965 this stream, is now 
handled by the Claus Unit. 

Gaseous effluents generated by all the refinery 
processes are released to the atmosphere through ten stacks; 
the majoirity are exhausts from heaters oT different prO'Cess 
units in the refinery. Six of the sources are flues 
contained in a large concrete structure designated as the 
Multiflue Stack; the remaining four stand as independent 
sources. The flues situated in the Multifru© Stack, which is 
1 1 2 m hi gh are f o r : 

1 - the Crude and Vacuum. Heaters <3.5 m, I.D.); 

2 - the Fluid Catalytic Cracking Unit Charge Heater 

CI ., 9 m I . D . ) ; 

3 - the CO Boiler (4,1 m I . D . ) ,; 
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Description of Soiurces and Processes 

4 ^ the No. 1 Power Boiler (2.6 m I.D.)| 

5 - the Nos , 2 mnd 3 Power Boilers (3 m I.D.)| 

6 - the Fluid Catalytic Cracking Unit RegeneratO'r Con 

standby) (2.5 m I .D. ) . 
The independent stacks are the Oni finer Charge Heater 
(54 m height and 1.4 m I.D.), the Com,bined Stack (56 m 
height and 2.1 m I -D. ) ,, the Plat former Charge Heater C104 m 
height and 3.3 m I .D. ) , and the Sulphur Recovery 'Onit 
Incinerator Stack (91 m height and 0,9 m, I.D.). 

Etalssions vary between stacks. Process heaters and 
boilers burning strictly fuel gas will have similar 
eniissions. As well, heaters and boilers burning strictly 
fuel O'il will have similar emissions. Emissions froiin fuel 
oil burning thoiugh , will differ froim, emissions froin, fuel gas 
burning due tO' the different sulphur cointent of the two 
fuels (up to 1.5% sulphur m fuel oil versus no sulphur in 
fuel gas) . 

The Sulphur Recovery Unit Incinerator Stack and the CO 
Boiler, each have emissions which differ from thoiso of the 
process heaters and power bo^ilers, due to their unique 
functioins. The emissions from the incinerator will be 
dependent on the quality of the Sulphur Reco'very Unit tail 
gas and Sour Water Strippers O'ff gases. 

The CO Boiler emissions are dependent on the quality of 
the Fluid Catalytic Cracking Unit fresh feed and the 
operating: efficiency O'f the cyclones m the Regenerator 
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Description O'f SO'urc©:s and Pro'cesses 

section- three stages are used to minimize the emissioins to 
the a, t mo s phe r e . 

Other sources of emissions are the tank farm. (product 
stora.ge) and the Waste Water Treatment Plant Coils 
recovery), where light hydrocarbons escape to the atmosphere 
through vaporization. The vapour loisses are minimized by 
floating roofs in all gasoline and gasoline component tanks 
and covers foif the primary separator basins at the 'Waste 
Water Treatment Plant . 

Fugitive emissions oi light hydrocarbons from valves, 
seals and leaks in any process and/o^r transfer equipment 
coiold be a potentially considerable component of the total 
emissions of hydrocarbons from the refinery. 
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Discussion of Sampling Methods 

4 - DISCUSSION OF SAMPLING M:ETH0DS 

This chapter refers to sampling perforiied by or at the- 
request and onder the direct supervision of the Soiurc© 
Measureiient Unit of the Ministry of the Environment. 

4,1 - PARTICULATE MATTER 

Tests for particulate matter have been performed on 
sO'Urces at bo'th Stelco and Texaco. At Texaco, both total 
particulate matter and size distribution have been measured 

whereas at Stelco, there was no attempt made to^ determine 
size d i s t r 1 bu 1 1 on . 

"ni:e ni,ethod for total particulate matter is described in 

5 
the Ontario Source Testing Code . Gas withdrawn 

isokinet 1 cal ly from a grid of poiints across a section of the 

©Khaust stack had its particulate content separated by 

filtratioin. Gravimetric analysis of the filter and direct 

measurement of stack gas flow rate produced eniission rate 

values . 

One O'f the sources at Stelco, the Quench Tower, raised 
unusual problems due to its size, liquid carry- over and 
cyclical operating schedule. This called for some innovative 
changes in the sampling method to obtain representative 
r e su Its, 

Velocity across the eighty- two square meters 
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Discussion of Sampling Methods 

rectangular structure was determined at twelve points C three 
by fouT grid) with an instrument capable of recording the 
instantaneous velO'City for the duration of each quench; for 
each point, two qu'enches were reco'rded and their average was 
used . 

Sampling rate was adjusted at each point, for the 
duration of each run Csix and a half minutes) using the 
velocity obtained as described aboive . Two trains,, running m 
parallel, sampled sequentially six (each) of the twelve 
points in the grid. One run consisted of the average of the 
results obtained by the two trains. Th.ree such runs 

constituted a valid test. Details appear m the final 

6 
report of the consul tant who did the field work"'. 

Particle size di s t r ibo't ion has been determined at the 
stack of the Fluid Catalytic Cracking Unit of Texaco^^, by 
sampling at single point with a M:ark I Andersen in-stack 
impact or . 

Oiitario Hydro's emissions of particulate matter"'"' have 
been estimated by the company from, analysis of the ash 
content of the fuel, the amounts of bO'ttoim ash remo'ved and 
the efficiency of the electrostatic precipitators. 

4.1.1 - PARTICLE SIZING 

■The particle size distribution has been determ,ined in 
one series of tests carried out at the stack of the Fluid 
Catalytic Cracking Unit at the Texaco refinery. An m-stack 
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Discussion, of Sampling Methods 

Andersen inpactoT has been osed for the purpose. Tests 

consisted of single point sampling, at a central location 
for thirty consecutive aiinutes . Three runs were performed. 
The aerod/ynamic diameter of the particles collected was 
determined from, the weight distribution of the catch on the 

different plates of the impactor (the smaller the particles, 
the deeper they depO'Sit inside the impactor). 

4.1.2 - TRACE ELEMENTS 

Particulate matter collected m several of the stack 
sampling tests has been analyzed in detail for a series of 

elements expected to appear in trace amounts. They are: Al ,, 
As,, B, Ba, Ca,, Cd ,, Co,, Cr , Cu , Fe , K , Mg , Mn „ Mo, Na , Ni „ 
Pb , Sb , Se ,, Sr, Ti , V„ and Zn . The quantification of m,ost 
has been done by atom,ic absorption spec t rophO'tom,et ry (after 
acid digestion of the catch). Arsenic and seleniuii have been 
determined as hydrides (alsoi by AA) and bO'ron has been 
determined by inductively coupled plasma em.ission 
spec trO'S copy . 

4.2 - S U LPHOR D I OX I DE 

Hhe sampling for sulphur oKides performed at both 

Texaco and Stelco has been doine as per the .specif i cat ioins of 

7 
the EP.A standard method . Gas withdrawn from a single point 
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in the stack was passed through a soilutiO'n. which absorbed 
S0„ . Subsequent analysis of the solution by ion 
chroinatography qua.ntified the aiio.unt . 

At St el CO', a cO'titinuous emission monitor m the mobile 
laboratory of the So^urce Assessment Unit has been used m 
parallel with the coinsul tant ' s sampling train. The 
instrument used by the Statioinary Source Emission MonitO'ring 
Unit (SSEMU) is a non dispersive ultra-violet ana,lyzer , 
Western Research Model 721 . 

The sulphur diO'Xide emissions of Ontario Hydro have 
been obtained from the co^mpany by m,ass balance. The sulphur 
co'ntent O'f the co^al has been routinely determ,ined and the 
ass'Umpti'On made that all the sulphur will appear as SO' in 
the flue gas. This is a slight over es t imat ion because a few 
percentage podnts o^f the element is fully oxidised to' SO3 
and a small fraction of the tO'tal sulphur will be retained 
m the ashes as sulphate. 

4.3 - NITROGEN OXIDES 

The methO'd used for nitrogen oxides sampling at both 
Stelco and TexacO' involved the collection of a kno'wn vo'lume 
of stack gas in a vessel containing an absorbing so'lution 
specific for nitrogen oxides. Quantitation was done by ion 

ch r oiia tog r aphy ,. 

At StelcO', a continuous em.ission m,onitor in the mobile 
laboratory of the Source Assessment Unit was used m 
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parallel with the consul tant ' s sampling train. The 
instrument used by SSEMU is a ThermO' Electron Co. Model lOA 
in,stru«ent using the cheiii luminescence of the ozone 
nitrogien oxide chemical reaction. 

Ontario HydrO' ma,de their own aieasurement s oT nitro.gen 
O'X'ide concentration in the NanticO'ke TGS flue gas. All the 
■nuabers quO'ted for this industry are based on these 
measurements . 

4.4 - HYDROCARBONS 

Testing for hydrocarbons tooK place at the tank farm of 
the TexacO' refinery' . An instrument with a flaiie 
ionization detector was used in-line with, the sampling pump 
for on-site dete mi nation of total hydro'carbons . Th,e 
concentrations O'btained , together with the tank "breathing 
volume", estimated by Texaco, pro'duced a figure for total 
emissions. Information, regard i,ng the e,x,act co'm,pos i t ion of 
the hydroicarbon vapo^urs was obtained by the g,as 
chromatographic analysis of samples C obtained at the same 
time) in glass bulbs. The Organic Trace Contaminants Section 
of the Ministry's Laboratory Services Branch per,formed the 
ana, lys i s . 

Emissions of polymromatic hydrocarbons from the flue of 
one unit at Nanticoke TGS,, running at full capacity,, we're 
quantified, by B^at telle in a study carried-ou't for the 
Canadian Electrical Asso-ciation 
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Em 1 s s 1 O'O Results 

5 - EMISSION EESULTS 

The results reported are iiainly thoise tha,t were 
obta,ined by and /or ynder the direct supervision of the 
Onta.rio Ministry O'f the En,vi ronment ,, as part of the NEMP 
Pro^gramme . Toi the extent that they are helpful m 
under sta,nding the significance of the numbers reported, in 
the content O'f the overall emission levels from the entire 
industrial area, results of sampling performed by or for the 
CiOnpanies themselves are also repoT'ted. 

Tab 1 e Moi . 1 summa r i z e s the em i s s i on s of particulate 
natter, sulphur oiX'ides , nitrogen oxides and hydrocarbO'ns 
from the three main industrial operations in Nanticoke. It 
should be no'ted that some of the numbers presented here, 
based on source testing, represent the situation at sampling 
time. Variations m fuel rate/process rate might cause the 
yearly average emission rates reported by the industries 
them,selves to be different from the findings. 

Ontario Hydro's estimate is for year 1983, during which 
the generating station was operated at fifty-three percent 
0:f its rated capacity. 

'The results reported for Stelco are a cO'inposite of 
numbers determined by stack sampling and Co:mpany estimates 
(derived from emission factors}. The total 198 3 steel 
production C slabs) o^f Lake Erie Works was 1,16 0,, 144 tonnes.. 

Production, at Texaco was constant during 1983, at an 
average of ninety-two thousand C92,000i) barrels per day. 
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5.1 - PARTICULATE MATTER 

SaBpling for tO'tal suspended partieulate matter has 
been undertaken at several sources within Stelco and Texaco. 
In the results reported for particolate matter, the material 
caught in the impingers,, i.e. past the filter, has no^t been 
cons idered , 

■Th,e catch in the sampling train has been analyzed for 
trace elenients Cat selected soiurces - results reported in 
section 5-4). Recognizing: that considerable enrichment in 
light fractions can occur and that the effect of a 
particular trace element can be much more important than the 
effect oif to'tal particulate matter m general, the co^ntent 
0:f the iiipingers has been analyzed for trace elements and 
the results have been included m the total emissions. 

Particle size distribution has also been determined at 
the m,ost impoirtant sources. 

Ontario Hydro repo^rted their estimate of total 
emissions and the numbers are repro'duced as such. These 
numbers are not the result of stack sampling as defined by 
the Ontario Source Sampling Code but rather estimates 
derived from emission factors for the average operating 
levels throughorut the year. The accuracy of these numbers, 
backed by some independent tests, is nevertheless adequate 
foir yearly estimates. 
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Em 1 s s 1 on Re s u 1 1 s 

Total particulate matter emissiO'ns fro^ii stacks oif the 
three industries lO'Cated in Nanticoke are close to four 
thousand (4,000) tonnO'S per year C19S3). 

B . 1 . 1 - O'^NTARIO HYDRO 

Total eml ssiens oif particulate ■natter from the two 
nurtiflue stacks were estimated in 1983 (year during which 

the power plant operated at 5 3 % o^f its rated capacity) at 
2500 t/year . Previous two years estimates are close, at 
240 t/year. The basis fo^r these numbers is the analysis of 
the ash content oif the coal. From total co'al con,sumption and 
knowledge o^f the fly/bottO'in ash distribution (S5%/15%) and 
the efficiency of the electrostatic precipitators (99.5%), a 
fairly good estimate can be derived. Stack testing performed 
in 1982,, by an independent con,trac tO'r ,, prO'duced numbers'' 
which are very clo'se tO' Ontario Hydro estimates (after 
cO'Trecting foir average 0'peratin.g power levels during the 
whO'le year ) . 

There is limited information regarding the size 
distribution of the particulate matter emitted from this 
power plant. Samples were obtained m a study which 
attempted to establish levels of trace constituents emitted 
fro'm the source and their enrichment factor in different 
fractions"". A five cyclone separator was used to draw gas 
from the stack inlet duct at one of the generatoirs working 
at full C505 Mwe) capacity. The suspicion exists that the 



11 



Em 1 s s 1 on Be su 1 1 s 

ESP was operating at less than optimal efficiency and that 
the "large" fractioin (i.e. greater than 7.5 micro'ns stage) 
IS larger in weight than what would have been produced under 
noTmal conditions. Plotting the numbers obtained, one 
arrives at a 5 0% cut-Oiff aerodynamic diametre (i.e. 50i%. of 
the mass is present as particles smaller in size) of 10 
■11 1 croni . 



5.1.2 - STELCO 

The sources at Stelco's Lake Erie Works have been 
evaluated from data existing in Ministry files, as well as 
inf orniat ion. provided by the Company, in order to ascertain 

which would be the major contributors to the to^tal emissions 

14 
of the plant. An estimate made by the Co'mpany puts the 

total atmospheric releases from confined sources in their 

Lake Erie Works at 49.1 kg/h. This refers to year 198 3 at a 

total production oif 1,180',144 tonnes steel (slabs). 

Out oif a list O'f nineteen different sources, five were 
singled out for a comprehensive survey carried out by the 
M^i.nistry o^n the behalf of NEMP . Three of these five have 
been sampled for particulate matter. A sixth stack (the 
B^asic OKygen Slab Casting OG Stack) , has been sampled by a 
consultant for the Company and the results obtained are 
repo'Tted here as well. 

'The sources sampled represent a total of approximately 
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half oif the estimated emissions of particulate aatter. Based 
Qn rB'Su.its obtained (with the assumption, that the O'ther 
stacks emit as estimated by Stelco) the sources examined 
,r ©p resent ovb r t wo thirds of the t oi t a 1 . Th e p r oip o r 1 1 on i s 
expected to change relatively little with changes in 
product ion . 

'Table No. 2 contains a summary of the findings. 

Direct saiiplmg has produced numbers which are 
generally higher than the estiiiates derived from emission 
factors. The O'Verall em/issio^ns of the majoir sources sampled 
add up tO' 27.4 kg/h (tim,e averaged) which is considerably 
higher than the 15.7 kg/h yearly average estimated by Stelco' 
(see cautionary noite in section 5). 

'Th,© largest difference between pre-test, average 
estimates and actual findings (the one which has most impact 
on the overall level of e.ii,issions from. STELCO'), is the one 
noted for the Coke Oven Quench Tower. It is nnore than three 
tini,es larger than what the Company expected. 

Noi particle size distribution Bieasurements have been 
attempted at STELCO. Visual observations at the largest 
source,, the Co',ke Oven Que,nch Tower,, coiiciuded th„at a great 
fraction of the number oT particles carried up by the steam 
puffs is quite l,arge in size (larger than 10 microns).. It 
accounts,, probably,, for mo'St of the mass emitted. 
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5.1.3 - TEXACO 

The Nanticoke Refinery has five main stacks. one of 
them a multifltie with six flues enc loosed in a common 
containment structure. All carry co.in.bus t lOin products. The 
types of operations that they serve are steaim generation 
(boilers), process heating (charge heaters), and bUTning 
carbonaceous deposits off the surface of spent catalyst 
CFCCU^ CO B^oa. ler),. A one of a kind operation, discharging 
through the Sulphur Recovery Onit Stack,. is an incineration 
process which transfortos any residual hydrogen sulphide into 
sulphur dioKide. 

In a survey carried out by Arthur Gordon for NEMP' , 
under the supervision of the Ministry, sources 
representative of the mam operations of the plant have been 
sampled for their principal contaminants'". Total 
particulate matter levels have been determined in the 
exhaust from the No. 1 Power Boiler and the CO Boiler. 
.Eesults of the survey are summarized, together with sim,ilar 
numbers estimated by the Environmental Approvals and Project 
Engineering Branch of the Ministry for the O'ther sources at 
the Nanticoke Refinery, in Table No, 3 (see cautionary note 
in sect ion 5 ) . 

From the results of the survey, and using Ministry 
estimates for the stacks not sampled,, the total annual 
(1982) emissions of particulate matter from confined sources 
within the Tejcaco Refinery in Nanticoke add up to 
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app, r OH i mm t e 1 y 1,40' Oi t onn. e s . 

The particle size distribution of the material emitted 

from the COi BO'iler has been determined by in-stack 

f ract iO'nat ion with a nine-'stage Andersen impactO'r. The 

aerodyTiam,ic diameter,, deteriiiiied as an average of three 

15 
tests, w,as 2.3 .microns ' . 

5.2 - SOLPHOR DIOXIDE 

The .Ministry did not conduct or sponsoir tests fo'r 
s u 1 p'hu r d i ox i d e a t On t a r i o Hy d r O' . Th e i r e^m i s s i on s a r e 
estimated oin the basis of daily analysis of the co^al and 
knowledge O'f the distribution of the combustioin products 
between the different effluent streams. Important sources 
have been tested at Stelco and TeKaco, 

Total emissions from the stacks of the three industries 
located in the Nanticoke area are close to a quarter of a 
million (250,000) tonnes SO per year (1983), 

5.2.1 - ONTARIO HYDRO 

The total emissions of sulphur dioxide froim the two 

9 
multiflue stacks were estimated m 198J at 199 000 t/year". 

Previous two years estimates are close. The basis fo^r these 

numbers is the analysis of the coal and ash. From, total 

consuinption and knowledge 0',f ash, com,posi t ion , emission, rates 

of sulphur dioxide can be m,ade with good accuracy. 



Emission Results 

5.2.2 - STELCO 

14 
Stelco's own estimates'" for their atmospheric 

emissions of su'lphor dioxide from all their confined souTces 

total 2,492 tonnes for year 1S62 and 2 ,949 tonnes for year 

1983. This is based on their steel production (slabs) of 

763,917 t m 1982 and 1,, 180,144 t in 1963, respectively. 

'The three most important sources (out of a list of 
seven), i.e.: the Central Po^wer Station Boilers, Coke Ovens- 
Onderfiring and the Blast Furnace Stoves. account for more 
than two thirds of the total emissions (of sulphur O'Xides) 
from the La.ke Erie Works. They have been sampled m a 
prO'graiMie undertaken by NEMP,. A fourth source,, the .Ba,sic 
Oxygen Sla'b Casting OG stack has been sampled 'by a 
consultant for the Company. Process emissions from this last 
source have been found negligible and are no^t included m 
this report. Results for the other soiurces are presented in 
Table No 4. 

Results produced by actual stack sampling exceed 
Stelco's estimates in a,ll cases (but see cautionary note on 
page 28) . 'If sulphur trioKide emissions are included m 
calculations, findings fo^r the three stacks in question add 
up tO' a total emission rate of sulphur oxides of 200 kg/h, 
compared with Company'' s estimate O'f 117.7 kg/h. If sources 
identical with the ones sampled are alsoi considered Ci.e. 
both Boilers and all Blast Furnace Stoves), emissions based 



W 



.Emission Results 

on tests for the three typies of sources amo^unt to a tO'tal of 
328.7 kg SO^/h Ccompaxed with previorusly available ©stimates 

of 2O14.I kg/h), 

S . 2 . 3 - TEXACO' 

The tO'tal yearly atmospheric emissions of sulphur 
dioKide from confined sources at the Nanticoke Refinery of 
Texmco, according to best available estimates and results of 
stack testing perforni,ed in 1982,, amount to 14,276 tonnes. 

The largest source is the CO B^oiler. Seco«d in 
importance are the Power Boilers. 'The third largest source 

is the Sulphur Recovery Unit stack. All three have been 

_ 15 
tested"" in a NEMP sponsored programme, under the 

supervision of the Ministry. Results are summarized in Table 
NO'. 3 (see cautionary note m section 5). 



1» 



EmissiO'n Results 



5.3 - NITROGEN OXIDES 

Th,ere have been attempts to determine nitrogen oxides 
em,ission:s by direct sampling through prograifinies performed 
onder the direct supervision of the Ministry at the major 
sources at Stelco and TeKaco'. 'The results ohtained at Stelco 
are ineonclusive . The eiiissions of Ontario Hydro are 
reported by the C'O'mpany, based on emissiO'n factor 
calculmtions (supported by internal verifications). 

It is estimated that the total annual emissions of 
nitrogen oxides from, the stacks o^f the three industries 
located in the Nanticoke area is close to eighty thousand 
<80i,00i0) tonnes NO C1983). 



5.3.1 - ONTAR I O HYDRO 

The Company repo^rts tO' the Ministry its annual 
emissio^ns o^f nitrogen dionide. Th.ey are based o^n emission 
facto^rs develo'ped fo'l lowing in-hoiuse tests conducted at each 
unit at Nanticoke TGS. It is estimated that during 1963 the 

tO'tal atiiospheric emissions from the two stacks at .Nanticoke 

9 

Generating Station, amounted to. 75,, 133 tonnes . 
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5.3.2 ~ S'TELCO 

Stelco"s emissioins o^f nitroigen oxides are caused by 

ftjel burning in boilers and other heating equipinents, e.g..: 

preheaters for the blast furnace air. Total atmospheric 

14 
emissions for 1963 have been estimated" by the Compa,ny tO' 

have amounted to 2,012 tonnes. 

A, list of all the confined sources in the Lake Erie 
Woirks contains nine entries. Out of these, the largest are 
the Power Station Boilers, the Coke Oven Underfiring and the 
Blast Furnace Stoves. Together, they amount to about ninety 
percent of STEL,CO ' s estim.ated emissiO'ns of NO . Because of 
their magnitude,, these three sources were selected for 
direct stack sampling m a pro:graniii,e carried out under NEMP . 

Tests perforii,ed by Arthur Gordon for NEMP were affected 
by und,eterm,ined field collection and/O'r analytical errors. 
The numbers obtained by them are considered unreliable. 

The Ministry Stack Sanipling Mobile M:o'nitorin,g Unit did 
sam,ple the same three sources in parallel with the 
consultant. The methods used by the Ministry tea.m relied on 
continuous instrumental mo^nitoring of the in-stack 
conditions. Their results are presented in Table No. 5 (see 
cautionary no.te in sectioin S), There is a good degree of 
confidence in the numbers obtained by the Mobile Mom tor mg 
Unit. The precision and accuracy oif its instruments are 
continually verified through checks and calibrations. 
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5.3.3 - TEXACO 

■ 

'Th,e largest confined sources of nitrogen oxides 
enisiiO'ns at the Nanticoke Refinery of TsKaco are the 

bO'ilers and different process heaters. The CO Boiler mnd one 
of the Power B^o^ilers have been tested in 1982 by A. G'ordon, 
in a programme sponiO'Ted, by NIQ4P' and conducted under the 
supervision of the Ministry. Results are presented in Table 
No. 3 (see cautionary note in section 5). 

'The total yearly atmospheric emissions of nitrogen 
o^Kides from, the Nanticoke Refinery,, based on best available 
estimates and 1982 staek sanpiing results, amount to 2 446 
toinnes . 

5.4 - TRACE ELEMOrrS 

Trace elements have been measured in the airborne 
particulate matter collected by high volume samplers at 
several automatic sampling stations in the Nantico'ke area. 
Particulate emissions from local sources were analyzed for 
their trace elements content to^ determine whether there is a 
correlation with the high volume sampler results. 

Saiiples obtained at different sources have nO't been 
necessarily assayed for the same list of trace elements, no^r 
have the same methods been used for particular elements. The 
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analysis has been done .after considering the importanc© of 

the source in ter:ii,s of each eleiient and the analytical 
capabilities of the labour a tory per forming the wO'rk. 

5. .4-1 - ONTARIO HYDRO' 

Because modern coal-fired generating stations are 

equipped with efficient particulate recovery devices, o^nly 
small am.ounts of trace elein,ents (and lother constituents 
sorbed onto particles) are released into the atmosphere 
through the stacks. Annual deposition is eKpected to be only 
a few grams per hectare per year, even fo'r the mO'St abundant 
elements, at their zo'nes of maxiiEa,! depO'Sition. 

Ontario Hydro co'nducted studies o^n trace elein,ent 

content of both eastern US bi tumino^us " """ and Western 

1 2 
Canadian' coals. Results permitted an evaluatiO'n of the 

range of the enissiO'ns based on enrichment factors m flue 

ash derived for each element and the distribution O'f 

flu© /bottom ash. 

A more accurate determinat io^n of actual emissions of 

10 
trace elements has been performed m 1962 by Battel le 

during their study on such emissions from Canadian coal- 

fired power plants. Maximum atmospheric releases have been 

estimated from the average results obtained over three 

sampling runs, condocted one per day, and are presented m 
Table No, 6. 
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5.4.2 = STELCO 

All particulate matter samples collected at STELCO were 
analyzed for their trace eleiients co'ntent . 

The Central Power Station Boilers are similar in their 
©liission levels to the Coke Oven Pusher Scrubber. At the 
time of the tests the fuel to the Boiler was a mixture of 
Coke Oven and Blast Furnace gas in the volume ratio 1:28. 

The Coke Oven Quench Tower has emissions which are, 
depending on the element coinsidered, up to one order of 
magnitude higher tha,n the other two so'urces. The Tow'er has 
been sampled both at the top' elevation and under a set of 
baffles designed to trap mO'St of the droplets and larger 
particles rising with the hot steam/gas. The efficiency of 
the baffles in capturing particulate matter was found to be 
about sixty percent. This percentage reduction is no't 
duplicated fo^r all the contaminants analyzed. The accuracy 
«# some O'f the results obtained is doubtful CemissiO'ns 
higher above baffles than below) . 

The results are summarized, in Table Mo, 7. 

5.4.3 - TEXACO 

Arthur G'Oirdon performed stack sampling at three :in,ajor 

sources in the refinery during the fall of 1982. Particulate 
matter collected during source sampling at bO'th the CO 
B^oiler and No. 1 Power Boiler of the Nanticoke Refinery of 
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TeKmco was analyzed for a list of trace elements. 

Th.e Power Biodler was tested while fired with No. 6 fuel 
oil. With few eKceptions,, its hourly emissioins are about 
four times lower than those of the COi Boiler. Results of the 
tests are summarized in Ta.ble No . 8 . 

5 . 5 HYDROCARBONS 

'The major source of hydrocarbons in the Nanticoke area 
is the 105 000 barrels per day refinery owned and operated 

by Texaco Canada. Inc. A second so'urce,,, considered of lesser 

impo'Ttance, is the chemical plant associated with the coking 
operation at Ste Icon's Lake Erie Works. Coke Ovens Battery 
door leaks could be a significant source O'f fugitive 
emi SSI ons . 

Hydro^carbons are of concern mainly in the conteKt of 
their involvement in the creation O'f photochemical smog. On 
days with high insolation levels and in the presence of 
significant amounts of nitrogen oxides. this possibility is 
to be taken into account even foir areas situated at 
relatively high latitudes (as Nanticoke is). 

5.5.1 'TEXACO 

Based o^n a literature survey,, it was concluded that the 
tank farm could be responsible for over half o^f the 
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hydrocarbo'iis ©missions from the refinery. A study to examine 

the emissions from the tank farm m the Texa,cQ refinery was 

conducted for NH4P „ by personnel of the So^urce Assessment 

i 6 

Unit of the Ministry of the Environment" ', m the summer of 

1979. 

Eight tanks were earefully chosen such that their 
emissions were representative for total hydrocarbon 

em,ission,s from_ ninety percent of the tank farm. Saffipling and 
analysis were performed simultaneously by using a continuO'US 

einission, monitor equipped with a flame ionization detector 
CFID) . The response of this inst rument is a function of the 
number of carbon atoms present in the molecule of the 
hydrocarbon, but is otherwise non-specific. Samples taken m 
parallel, in glass bulbs, have been speciated and the 
components quantified by gas chroiiatography . This procedure 
hoiW'ever, accounted for only a minoir percentage of the to'tal 
amount oT hydrocarbons detected by the FID, 

Th,e hydrocarbon emissions from the Texaco refinery tank 
farm totalled 106.22 tonnes per year. This number represents 
aft: average based on the concentrations detected in 
summertinie and, as such, it may be an overestimate of the 
actual situation. It is also based on the filling and 
emptying schedule of the tanks observed at sa,mpling time and 
thus, on the "breathing losses" associated with that 
particular operating schedule. 

The following tables sumroarize the numeric data 
discussed m the report. 
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TABLE No. 1 



Summary of atmospheric emission rates oT 
particulate matter, sulphur idioxide and nitrogen O'Kides 
fro'in the three ma,jor industries in the Nanticoike area. 



= S S' = = s 



= = = = = = = : 



POLLUTANT 



EMISSION RATE - Ckg/h) 



SO'URCE ONTARIO' HYDRO^ STELCO'^ TEXACO'^' TOTAL 



Part . ■natter 



285.4 



52.0 



66.8 



426.2 



Sulphur oxides 22,716.9 



388.9 1,629.9 24,7 35.7 



N i t r o g en oxides" S , 5 7 6 . 9 



286 .,6 



279.4 9 142.9 



Hy d r O' c a r b on, s 



12.1 



12.1 



9 
a - On t a r i O' Hyd r o ' s O'Wn estimate for 1983. 

b - Total calculated - adding enissions as determ,ined (for 
sO'Urces actually samplied) and as estimated by the 
Coimpany"' fO'T 1963. Num,bers have been time averaged* for 
intermittent operations the correction factor was the 
ratioi of the "on"' to the "off"" time (sampling took place 
only during "on" periods). 



c - Total calculated - adding eii[i,i ssiO'ns as 
s ou r c 

1982. 



determined (for 

sources actually sampled) and as estimated by MOG ' foir 



d - Expressed as SO , 
e ~ EKpressed as NO . 
f - Expressed as propane.. 
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TABLE No. 2 



Atmospheric em,is:sions of particulate matter 

froim selected sources at 

STELCO ' s Lake Erie Works in Nan tic O'k e . 



S S S =: = ; 



SOUHCE EMISSION RATE*' S^TELCO 

INSTANTANEOiUS TIME AVERAGED ESTIMATE " 
(kg/h) (kg/h) Ckg/h> 



Central Power Station 

No. 2 Boiler 6.3 8.3 8.2 

Coke Oven Pusher 

Scrubber 2.1 0' , 4 i„, 

Co'ke Oven Quench 

Toiwer 57.4 17.2 5.,3 

Basic OMygen Slab 

Ca s t i ng Fu rna c e 6.7 1 . 5 1 . 2. 



Total 74.5 27.4 15.7 



6 

a - As measured by Arthur Gordon, for NEMP " in 1983 (except 

as otherwise noted) . 

b - For interiii ttent operations the correction, facto^r was 
the ratio of the "on" to the "off" time C sampling took 
place only during "on" periods). 

c - Estiniate ' of atmospheric em,issions in 1983, for a total 
steel production of 1,180,144 tonnes. 

d - One of twO' identical. For total emissions for this type 

of source nultiply by two. 

13 

e - 'This source has been sampled by OEF for Stelco C in 

1981)- there are doubts that the averaging, as proposed 
by the consultant, underestimates reality. 
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TAB.LE No. 3 



Atmospheric emissions of particulate .matter, 
sulphur oxides and nitrogen OKides from co^nfmed sources at 
the Texa c o Re finery in Nan 1 1 c o k e . 






SOURCE EMISSION RATE - (kg/h) 

polluta:nt part, matter, so^ no 

2 2 



Crude and Vacuum Charge Heater 18.6 168.3 66.1 

FCCO Charge Heater 4.0 36.4 14.1 

CO Boiler ^r a* r^r i *■ 39.9* 

No.l Poiwer Boiler 3.6* '2 7 «'* 56.1* 

No . 2 and No . 3 Powe r Bo i 1 e r s 1 8 ., 7 174.2 72.6 



Onifiner Charge Heater 0.2 0.0' 1.3 



Combined Stack 



18.6 


168 


. 3 


4.0 


36 


.4 


38.4* 


856 


.1* 


3.6* 


207 


9* 


1 8 ., 7 


174 


2 


0.2 


0. 





1 .4- 


0. 





3.9 


lO'. 


1 


^ 


166. 


9* 



5 . 7 



P 1 a t f O' r ii,e r Cha r g e Hea t e r 3.9 qi . % 22 .7 

Sulphur Recovery Unit Stack - 166.9* 0.S 

"^'O'*"^ ^ 88.81.629.9 279.4 



= = = = = = SB =::; 



: S :a s = = s: = = 



a - As measured by Arthur Gordon for NEMF in 1982. All 

others are estimates of the Environmental Approvals and 

Project Engineering Branch of the Ontario Ministry of 
the Envi ronment . 
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TAB.LE No. 4 



Atno'Spheric enii,ssions of ' sulphur oixides 
from selected sources at 
STELCO ' s La,k e Erie Works in Na,n t i c o k e . 



SOURCE EMISSION HATE* STELCO 

POLLUTANT SO SO ESTIMA'TE:''' 

CRgJh) (kg7h) Ckg/h) 



Central Poiwer Station 

No. 2 Boiler^ 109.0 2.6 '77.4 

Co'ke Oven 

Unde r fir ing 69.1 2.2 31.3 

Blast Furnaee 

Stoves 12.2 4.9 9,0 



Total 190.3 9.7 117.7 



S S S = S = : 



g 

a - As measuro'd by Arthur Gordon, for NQIP" in. 1983. 

b - Estimate '''' of atmoisphenc emissions in 1983, for a total 

ste©.l production of 1,18 0,144 tonnes. 

c - One of two identical. For total emssions from this type 
oT sou re I© multiply by two. 

d - 'Th,is results is for one Stove only. For total einissions 
from, this type of soiurce multiply by two as there are a 

toital of three stoves which cycle on (two hours) and off 
(oino hour) with two being on at any o^ne time. 
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TAB.LE NO'. 5 



AtmO'Spheric emissiO'ns oif nitrogen oxides 
frO'ni selected sou:rces at 
S'TELCO's Lake Erie Works m Nanticoke, 



SiOORCE 



EMlSSIOiN RA'TE' (kg NO /h) S'TELCO 

M.EASUREMENTS ; ESTIMATE* 
A. Gordon'^ (kg/h) 



MOE'^' 



Central Power Station 

No.i l«iler^ 76.3 



N.D 



71.7 



Coke Oven 
Underf ir ing 



76.5 



12.1 



24.2 



Blast Furnace 
Stoves 



1 2 . 2 



N.D. 



31.0 



Total 



167.0 



12.1 



126.9 



14 

a ^ Estimate of atmo.spheric emissiO'ns in 1983, for a total 

steel productiO'n of 1,, 180,, 144 tonnes. 

b - MOE internal aieniio ,, results unpublished. 

6 

c - As measured by Arthur Gordon for NEMP m 1983. 

Inaccurate results* affected by sampling and /or analysis 
errors . 

d - One of twoi identical. For total em,issions fro^m this type 

of source multiply by two. 

e - This results is foir one Stove only. For total emissions 
from this type of source multiply by two' as there are a 
total of three stoives which cycle on (two hours) and O'ff 
Cone hour) with two being on at any one time. 
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TABLE No.. 6 



Est! mated max i muni atmoispher i c emissiO'ns of trace elements 
froii Ontario Hydro's Nanticoke Generating Station. 



s = = = s 



ELEMENT EMISSION RATE* 

(kg/h) 



Arsenic (As 3 0.026 

larium CBa> 0.3 30 

Cadmium, (Cd) 0.001 

Chromium CCr) 0.0 20 

Copper CCii> 0.016 

Fluorine CF) 9.600 

M,ercu:ry (Hg) 0.015 

Mo 1 ybd enum C Mo' > 0.0 05 

Nickel - (Ni> 0,013 

Selenium (Se) 0,. 140 

Strontium CSr) 0. 1,60 

Vanadium (¥,) 0.030 



S: s =, s s s s s s 



a - Sampling performed in 1982 by Battelle for CEA . Reiults 

,a,r« ,a,verage of three runs over three d,ay period CmaKiraoii 
firing rate,, i.e. 500 MW) at Unit 2. 
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TAB.LE No. 7 

Atiiosp'her i c emissions o^f trace elements 
from selected sources at 
STELCO's Lake Erie Works in Want i coke. 



,»p«s = s = = = = = = «=■ = = = 

ELEMENT 

SOURCE : 



= s s .s 



CPS 



EMISSION RATE - <kg/h) 



QUENCH TOiWE| 



PUSHER, 
SCRUBBER 



A 1 um i n i um C A 1 ) 

Antimony (Sb) 

Arsenic (As) 

Barium, (Ba) 

Bo r on C B ) 

Cadm.iuni CCd ) 

Calcium CCa) 

Ch r om i um C C r ) 

Cobalt CCo) 

Copper CCu> 

I r on C Fe ) 

Lead CPb) 

Ma gn e s i um, C Mg > 

M.an gi an e s e ( Mn > 

M,o 1 ybd enum C Mo ) 

Nickel (Ni) 

Po^tassium CK ) 

So'dium, CNa) 

Selenium C,Se) 

S t r on t i um C ,S r ) 

Titanium CTi) 

Vanadium CV) 

Zinc CZn) 



1 3 
0000 
0005 
0007 
0006 
0004 
0311 
398 
0.0008 
iDi.,0036 
Oi,6691 
0.0013 
0.0131 
0.01 1 
1 1 4 
05 01 
2:72 
0403 
0002 
0013 
0013 
06 



1230 

0002 

0090 

0200' 

0112 

0020* 

5138 

030 9 



0.00 31 

0.0113- 
0.6011 
0.0188 
. 0994 
0.0167 
0042 
347 
1630 
4227 
0004 
0084 



e 



.0 207 



0169 

0022' 

4628 



e 



0, 15 38 
0.00 2 
0.0548 
0.0135 
0.0136 
0014 
6136 
311 
0011 
1 1 
97 35 
264 
1 8 1 9 
0186 
0867 
0504 
2895 
.695 2 
0.0020 
0.0143 
0. 0136 
0.0020 
0. 2771 



0.0 37 

. 0000 

. 0018 

0. 0003 

. 0011 

. 0004 

. 0403 

,.0134 

.00 06 

.0027 

0. 1184 

0.050 8 

0052 

0111 

02 3 

018 3 

02 21 

0340 

1 

010 

0014 

0002 

3 31 



: :S S S = S = =: S: 



a '- Results are ins tant,aneous emission rates; at the time 

when thes,® nuni,be,rs were obtained, the time weig.htin,g 

f, actors for the Quench Tower and Pusher Scrubber were 

30% a.nd 21%, respectively. 

b - Centr,al Power Station Boiler Cone of two^ identical). 

c - Quench Tower - above baf,fles,. 

d - Quench Tower - below baffles 1 these are no4 emissi^ons. 

e - Result is doubtful. 
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TABLE No. 8 



Atiioispheric. emissions of trace elemisnts 
from selected confined sources at the 
TeKaco Refinery in Manticoke. 



: :s = 5 = £ s s = s = = = s =' : 



ELEMENT EMISSION RATE - Ckg/h> 

SOURCE CO BOILER No. 1 POWER: B0IL:ER 



0.0103 0'. 010 26 

0.0216 0.007 

0.0 06 0.00 01 

0.0210 0„0031 

0.0015 0.0005 

0.00 21 0.00 08 

0.3 276 0.1103 

0.0 254 0.0 06 

0., 0023 0.00 09 

0.04 02 0.0450 

0.0125 0.0046 

0.0 296 0.05 06 

0^.0473 0.0148 



Arsenic 


(As) 


Barium 


CBa) 


Cadmium 


( Cd ) 


Ghroimium 


(Cr) 


Cobalt 


(Co) 


Coipper 


ecu) 


I ro^n 


C Fe > 


Lead 


CPb) 


Manganese 


C Mn ) 


Nickel 


(Ni) 


S t r on t i urn 


CSr) 


Vanadium 


CV3 


Zinc 


C Zn ) 
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